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(54) hsw©*#j ^fmutss 

(57) [£#j] 

IfSfifej &^fl-$i!&fflS£2 a , 2 b :JSA#:-i>e>AkW$ 

• ffi'l^&ffiAffi/Mfctti^lS: 14a, 14b aqfctu * 
fc, p ? p 18a, 18b jJS^ai Lfc«-fef 

• *'l**J«ttfiai)|lHitti ; pftRS *iifc«*: ■ «#Nk 

lOWfc&U rrotb»ig^i;i3ftffl3:!>r!W8Wai 
1 y 7-«A#:**£^*lJ^-t-5 0 




1 

5t^Lfc=S-ffl^^»lS^ • 1S/jM7>|g4;^SlJ«)l$rail^ 
6*ffl*»»»-fta[S:*IIS1-5«»-SUe!fyS^gl! 

l§]3§£ LT-t? p * p *mjriSfifc& Lfc^^f 5 *»4rW]-r5 20 
■i:i-.*»f*»ffi£E. 

u i4»oai£i-5«*a/j>«iH^g;t, mia«-ai**jg 
Tt-tix-eixro-tf p ^ p ^ra*ais-rs^ p * p ^aaj-c 
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2 

#$i£-f £it#js i frinxm. 3 ©v^n^iEi^ 

So 

&m<r>-&i£$:mi£i-z>zt it-si*** 1 *>b 

fit** 5 »v^-«i^KE«»*fWfta*B. 
[ft** 7] «»-ft«fl|^«:At 4 AftgsWW&fttf 
fifeftU rro^atfc-ifp^ pxEPfSJ-CCDiiflie&aWiS 
JgroSIAIi'J^fci: tflSHBISttasiai— ©«>t. ~ ©if p 

[!S*JI8] S^StsHIS'J^a^, #J!H-tfp?p*& 
[000 1] 

»t»*#o*llt*ttJi-6± 5ftUfcft(Wftffligaic 
[0002] 

Ell 3*3j;uqg]l 4tt, Witf, 
2- 1 3 4 5 9 3^«t^Sitfcf¥*(0A^Olftffl 
^■«:^i-|iir\ Hi 3(4A^ffl^g<7)^Sr^-f^ 

p??H, mi 4i4, ^coiift^-r^-i' Af-y- hr* 

10 0 0 3] Hftftl^Tt 1 A~l Cl±*^c0^ffl3i 
yr, 2a*Jj;tK2btt1*ttJ^yTlA~lC^P>^ 

C(4, ^^|!JSg2 a t2 b^aS'LT^til'tS^ffl 
^y7tJ)5. 3 a*5ctt>'3 bfi*^»^ffl|§(0 

W^ft^4rtHii-5Jt#i^a, 7 1 a fcitf 7 1 b fltg 
«S*Ufcflr*t»PtJt|iLT2i[fl:i-CJt««, 7 2 
a ~ 7 2 c liifclS^ 7ia*3j;tF7lb <r>m j &t&b-'kt> 
-ar/5>fc, t'ro^ffl^yn A~lCT-A^co#KiiS*3c. 



3 

[0004] tt#fl5A#»ffl36*±±IBO A 5 g 

tfh-otcm-&, mm* y r i Afrbnmft-mzitffiftft- 
2 a wai^ffi ^as^iH-s. rroffl^it#-BJs«$ix, 

Jfc&3§7 1 a^At) 2ttfc£*k #»**-*-H«»tft 

5. ft&#, &ttt^y r i b, i c-ett?i5*M*fl5£ft;iiSfc 

VMDT?, *#«&ffl3&2b.<Dffl#tta?fl;HH\ tfctfc#§7 
1 b'Ht»|SSr*Sft^Lflr*®4*-4:ft6. ioipl; 
J£&S§7 1 a*Jj:tf7 1 bt>t3<omtJi:m^t>it. f 10 
VKHK7 2 aASHfg^ T^K@K7 2 b*JJ:U5 7 2 
c tf* Lff ^-wtb^co^fi, ^ffl^ y T 1 AfA*#©i 

[0 0 0 5] Ztlkfflmz. ^fflxUT i Bro^-eAft 
^SiLfci^li, Jt&l§7 1 aliLft-i-, tfc&g§7 1 
bttHffi-§-t*t), TVK0K7 2 a £ 7 2 c^Lft 
•t, TVK@K7 2biJSHft#i*5 0 *fc, Aft«# 

1 a*3.fctf7 1 btiifctdHft^ftg, TVK1HIE&7 

2 a t 7 2 b 7J5 Lffi-g-, 7 V KfUgg 7 2c riSH{f4§-£ ft 20 

^l-A^Ki^fc.ofc^g-tl^ tfc&S§7 1 a v 7 1 b 
ifct) Aft# i crofi^Mttl^y TCfci'tWLfcJ: 
[0 0 0 6] $fc <#4fW180«A£, #4$ 

fi, ^^^ab^fjoy r/u^-r AT-^tb^tvfctti 30 

U ^^ffl^if^S-^V^TT^KlHlSgttAft^^BjL 

w^-eAfrw^ift^feo/c^-et, @ 1 4 (c^-t-ii 
■Iiisi2-b*»fe.rotb*.ffi#ijs^t:u*v^fc» < Jfctfc&7 1 

a^fjttHff^ tfc*&Sg7 1 b^ibliLjf^ffl^^^ 
%<»X\ TV K@IS7 2 a tt; HfH§-f, 7VK|hJ8§7 2 
bfeAtf? 2 cttLff-f t&Sfc*, ^ffl^yriAT' 40 
A*^»)Lfci:^JSlTl-5o La»L4;4*fc, PtPflasgig 

8W»2 ba>fc©fflAtt*#*fl^$fc», Jt|!sS§7 1 
a, 7 1 b^P>H(t#asai*$nc0-e, 7VW72 
afcAtf 7 2 b(4L{f^ 7VK087 2 cttHft-Sf-fc 
&5fcfc, ^ttl^yr iet?A#:^i6Lfci2pJBr-t- 

5, 

[000 7] 



#BS¥7-2 7 0 5 4 6 
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yrroA*#SSS:*UWri-5fc»t, ^ffii !) 7tf)Aft 

*W»A«*#M»«r**bX*ffli-*-ffl«ftaa; y 7TO 
A^«^jE«|»E*BSiJ-e* w 5 P3)i^!!)5feofc ? 

■t t) y r (DAfr^MSrWI LXZtzib 

#IE, it^<D«-^ffl^yrt^timA^^5i 

§\ Aas^5fCbfl8fce>1\ AiMvfc^&IRWHrfcLfc 
jfcfcigU:, AA«^)!e^lctBBi3t,i", A#i*5 4K 

*u»f* l, SSotftffli y roA^tM^JEsttwi 

T? £ ft ^ i ^ 5 B3IS^s foot. 

[0008] r u±.<r> i. o tmjg&zmm- 

fc-t^Pi^lStttliA • fii/h»cteJ:triBI»HittrojKJl?Wl 
WISiPtS:, Aft^aroiseJUSr^'S-ffi^SiJgrolK 

so *) *«.i:v>fcdi4i-.5 fcwcitts lt, «§c»&^ai^ 

A*ma^K*tlW-f 5 i t * 
[000 9] 

[HS«rfi?S:i-5fcfc(0M rco^^(E#5A^tti 

ggictj^Ttt, -sp^sv^fi^-t-s^ta^y 
[ooio] -m^wcm&tztfmti^vT* 



(4) 

5 

2 LTi? p V p xfiflris$£ L-fc ^ a»£ fijgij-f- 

^ Px^-cioMia#tti^jS^(os^ • ffi/|N<o^F^M^f> 
*w**.»»-skKfcWjtr5«»HBMa«s*a!i . 10 

S. 

7Bro®E#g3ji®i ^ ^hfiii: * p x-ttth^tio 
tU Lfc^n ? n x *SmrtE#ffl^j^(7>-?:4vPti-e 2 IH 

Lfc^iveftoif p ? p p * pxEIS] 

So 

[0 0 12] StflHfli^/J^IU^gt, Suta=&* 

[0013] sfc, mffan^/j^tti^i^ fifjfas-^ 40 

So 

[0014] *fc, «^-s*H£¥iw, 

Lfc7 7 V-)V->vk * i/y7Mmzm<5\,*x& 50 
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6 

if p ? d ^Era<oWiB«-Ul*8[^oft^©^fii/J^ 

[0016] £fc v K&A&HgiJ^lMS. flWB-tfn* p 

if a 9 p x £|5]jg LTWIt S t <0-e* * . 
[0 0 17] 

[0 0 18] -&#SV^M^1-5&ffi:xyTj4> 
■*M4rtfeHiLT*JfeU ;*fc, *tt|;&lfE#0*EEtf£l* 

<o^ta bfc^-if a ? d x a$ fruj^jsjgro ^ *, : t,ii>-^T* 
2 igns u-c'if r 9 p xp^ TiSfigi Liz**? o fa&mn 

[ooi9] tit, -gu^sv^^m^-rs^tt)^ y T^l^ 

®Et ; E:n-etvtii!'PXi-S<g--tfp^pxSr^aL, i 
co^ffl L/c=§-if p ^ BXtt&ftjjfai&tomztix- 2 (El 
3§£ UT-tf r ? r xM^SVMCfigS: Lfc^if 5 d^^J»J 

02mcfife& LtttiZ'tito-V p i' p xBBS:ai&t-5-i? 
p^ R^EPflT'©®^ • 1S/h^<t^|s5^1oH4©Mi:f 

[0 0 2 0] *fc, fi^fi/i^m^a^; ##^ntfttu 

[0021] H^/J^iD^a^, ^^jjl^ffl 



nfcift * it's teraa^wfa t * ji, 

»»* * itfc TR L * V ^«DHrt 4 ^ 5 Bjf n mm M 

So 

[0 0 2 2] tfc, 

[0 0 2 3] £fc, »-ScS*J^^S. Wlifti! 

I o 0.2 4 ] *fc, ■ «»rtstw»j^a^, 

(00 2 5] 
[SJM] 

MMl. Hl~H2tt. r©3S«o-ia6«**i-H go 

100 2 6] Hi k:*jv*-c, l a~ i at^m^m 
*yr, 2a*5J;W2b«#^.|»S:^ffli-5^iSSi^ t a 
«, fcfctfcffia: yr©HlC fi^fl-IMfcffl^ 2 a i 2 

4fc. 3afcJ:tf3bfi*MMftffl»2a, 2bWffl^I 
{I^£*H-f5it41^a, 6 afcJ;ot6 b(i, zcoilti 
3M&3 a , 3 b 0>t|tf UfcW*jS»<0.«BE^»»*$ 

ffittfttii^a, 1 4 a*5j;Utl 4 btt, ^i»Offl^jffi 
/b»t*ffl¥ai4-aftJ:0«14btrtJ|!$*t, 

sf-^mEH-wfiy^a, 9 a*3,ttf9 bit, m±m 

>MB3Mfcffl3MR: l 4 a *;J;m 4 b fcrtjfcStl, ffi^jS 

a, 1 1 tt£©tt»-ftfl«NJfr#« 1 0 <ovoim?ki: <o 
]) T 1 A~ 1 C-e©A#©*«IS:!W3ti-Slftffl 

x-vrmmmvibz. 50 . 
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[602 7] &.Ttmn& 1 oAft*iairti©»fft-o 

HTMM-*, ST, #MW2a, 2bi?A# 
^StMttiS^JSSJH 

$IA ■ ffi/hro^SrHAffi/J^^ai^a 1 4 a , 1 4 

H#£>JgiH 1 4rft »-S*Wt^a 1 0 ^iJttSi U 
tfefitJSS2 a a»k©ffl#»l;:ffiA • ffi^rof-^^jJS 

S3* (fci;ttflg>) ASigiiLTfc, . flb£0>$ftfll&<il 
3f 2 b A^F>ojg^(^A • H/hco^ai«^§^^ £ 

JT-s wO«B**l,fc«pjB|*»f,R®$J|JJ3p^gi| LTt 

S$*v/«e^t#H, fcffl^yriB{cAflsfrtj£*ij5rt- 

5„ *fc, =&*^^ffl|g2 a , 2 b Of^^-Offl^jSJg 
[0 0 2 8] Jfefc. 0 2^-rt*jlJ, #jfiJg«3ffiA- 

ffi/hw^Srlfc^L-CA^M^Wi-Si, «-«^|| 
t, Afrro^Sj^jtufcii^i-ft^.^, fip*,, 

[0 0 2 9] ftfc, ilEISKXW, 2omg^iB^ 

»co#^ffiiy T(OA»*»E^t«^TOJLTfT< i 5 1 
[0030] £t±R(fl LfcJ; 5 fc, *Hl*t!0g©«* • 
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[0 0 3 1 ] ^Jfc0lj2. 03-13514, 
y *«fifc0?fc'9 , :©1 3 Ht, HffiE0iJ 1 «0 i©¥I 

^+8fE*T/El-e&5. 0 3 lifutcDai <Q x 0 i <nmMM 1 

OB'-fsi', 1 2 a £ 1 2 b I4A/Dl£&g§, 13a 

t 1 3 bf4A/Df£&Sgl 2 a, 1 2 b *»ibO#^i»ffl 20 

«i^7 i:-t-^i#W31Hffl^ffl¥©, 14 a t 1 4 b 

»4, ^^o-^v^t^tJisg 

SffiAft'hlS&tfctii^lSU 1 5 a i 1 5 b ttffiAH/hfS 
itHUJf a 1 4 a &3VM4 1 4 b T?ffiAffi'J>«^^5^ttj 

$ffl&f£3MS\ 1 6 a t 1 6 b f*ffi*lI/Mg£}$ffl^|g: 30 
1 4 a *>5V>« 1 4 b^ffiAffi/WS£rt5&ffi$>tfci: 

SUSMt^©, 1 7 a i 1 7 b »4ffi*:1I/J>3&£^S 1 4 a 

i 1 8 b ttflMi-flv^ r ^sspi;be t m^WLWzm- 

ttmiHft^a. 1 9 tt&mmMttyktb¥§k 1 3 a . 1 
3 b , m±m'b%&tkm3-m 1 4 a , ub, *> 41*, 40 

-tfp?R*&tfjff-$:#I&l 8 a, 1 8 bfrb<Dtfimtt%L 
"C 203S& 'bftf .0 V p *W#iffcii: UJ^ 5 
i£$-gcS¥iJ3^g: 1 0 fijffifl? WJ^S l 8 a , l 8 b 

~ i coA*(*jt*:*W3: y rww^a 1 1 ^wj-r 

[00 3 2]i4|:*3l< 2 lttAOWSAift^i 50 
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i-**?*,, ^^m^m^^cm^tt^z 

EE 2 1 J:0**v^«BEfc»jESftfcflr#«4tftfflUtV^ 
tt±KWE, 2 4 fia&ltEE 2UD *3 l^mEfcRS 
*ftfc«*K£fcfflL*^*TR1tBE, 2 5{4if-S§-3&dfc 
. ^tb^4r^i-^^A^^- h-e, 25a. 25c, 2 
5 e , 2 5 g, 2 5 i $fl#ttffl8atl|;fe 
fc^ 2 2 tfS«-f|-3g£&ffi U*V»mEE-2 3.24 T 
*^»4*^ffl§BteLfc^Sr^i-; 2 5 b , 2 5 d . 
2 5 f . 2 6 h , ' 2 5 j tt, -tiitlVffiAmft-imm&O 

mtimi2 2i>m^^Mm^%^ms.2 3, 2 4M 
ni»nflr*«±*nno^-f k 2 6 att^pna 

^JSr^rti?^-r o *fc, 27a, 27b, 27c « 
****m««)fflA»»0«*KE, 2 8a. 2 8b, 
2 8 c ttl^ IX &A3S£l$£!L 29a, 29b, 29c 
«R C < m^mSZ. 3 0a. 30 b. 30 cUWi^± 

2tt*f ^PXftfflO^-f A^+.-r h-efc«9, 3 2 a it 
mf-^ffl!Pj^Sr^P^P^t-r5@3feifn^n^, 3 2 
b. 32c, 32d, 32 e »±ff f-^tH^tCSSiSE 2 
1 tffl^iS^2 2^^-f53iS-^n^D^, 3 2 f|i 
ft -f-fcateTSr-t? n ^ oxi -TSi^T-e a f o ^ ^ 

[0 0 3 3] H5K:i3V^T. 3 3a, 3 3 b • ■ • 14, 
3 3a, 33b [4-7 -T = >"C43!JS-r5i&#, WSViZ. 

i4*a.asti-r, 33a o^a^j^ 3 3 b ©*ass:Ji 
»c^tTi-5ois-«:Wefcs. Sfc, fi~fi3(4, 
■en j eHw«ffi**mi--5jiaa^Ry^, 10. 11*3 
3~i 9.i4B.3fcfcv>T, .-ttt^m't-s^a ■ 

*k Yf4^fl=^4Ufci#fc*! ! a^itt?5)'tt, N»4^ 
[0034] 03 Otfeffio: y r 1 a<d%.va#<o 

[0035] &ffl;n y r 1 AT'Aftas&iii UfcH-a-, ^ 
*^*ft*fcWfr-C*>SA{*:o^|!itt t,*v> v #^^ttl 
SS2 a<DS3ti-5#^i8&^^bi-5fci?), Mx.fi. 04 
t^UfcJ:5*ffl^jfiJg2 2*S?g4i-3„ 

M2btiJ, ifflipr 1 B*fci4i c^-eroAft: 
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5. 

[0 0 3 6] *i\ **«M£fflS&2a©ffl;Wff-2 2*3 
«t t^^^ttlS 2 boffl^m#i-*fc*,S!JISBE 2 1 
tt. *WM/D»1 2 a *5«fctf U bfcioT 

-fa**,, A/D«lfeaHt**Ul, PftfA/D^ 

aftflnwaa. t^5J;?t, A/D«su6tw:flHBa. 

[00 3 7] r i T\ ifcjg f - * w-ifeSSrWJ-rs^ 
fl»©JH*tt»*rA/D***-S£fc#a*U^ ft 

[00 3 8] m^ffl&Jl^B j/ * l 3 Ti4 x ff 
[GO 3 9] *-f ; It-t^WtoaF HCfcWT, A/D 

s» h *;h,£W<0 t # lift 4H§£7 7 y & V -fc y h 
[0 0 4 0] tfcvn?, F2ftt, «t«477m7 

nxv^ftv^t*, N-t*t?t,F 1 1 co«i3s^-e^mt»- 

[004 1] 4f ^tt/JMftfUfta^p T*f±, 
[0 0 4 2] t-f, S^ffi/J^tU«iaF3(C*JV>T, til 

[004 3] &V>T?, F4T-«1l7Cffi/J^*7 7^*!-fe 
? h£;h/t^5£3\ YrftfrfeF 5<D&a~>, tyh 
£*l-0>fcV>££\ Nr#fr^F8»&a^Hve;h,# 

4v^#h:, see, imi, f^tftrs&afc^mL 

[004 4] «*S/hf^ffHM^&a:/| 3 ^15S 50 
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[6o45 ] tt^i^imthmmfeua^n ^hs 

[004 6] tt^tt'l^MffHKfiM^HeT'n y > 1 7 £ 
fctt F 7 *flt, ISTvfc 5 V t flWrSftfc 4 * , * 

10 [004 7] ^p^ifflli^p;,^ ! ^ 
[0 0 4 8] Si*. -1?n*P;Mftffl«iaF8?M\ *^ 

7'5^yt y hrs„ 

[004 9] &Vvt\ F9tlifo?PXM77« 
"fey hSivOVBtt, YttofeF 1 0(D&a~-, "fc 

y h$*vTV>i5evvt gr, Nti.b%F.i i ro&a^ft 

?<vMt5.oJ!) 1 "If p *p* j^fci 

[005 0] «-^^WSfWffl7j^t^r5lf#)t5i 
#*aa7*o 3 3 a , 3 3 b • • • to^mt^j^ 

Wfe&ftft&iiimyu 19, f 1 1 -ctt, 
[o o 5 i ] f 1 1 -en, -ow*#MWftffl»(oiij>ijjft 

^«^7)Mf ^ffl S ixtl^T 2 HI -if n ^ d * ;JS3g£ t fc 
$HTV>r^C»V^r^>-*-C'>*< t fc 2 lfllW±Hf P 

ztismcD t # Nco&a^#ter 5„ o*o, 

V>r^>-*T">* < 1 1 2 |Hl^±W-tf P ^ b^^M 

[oo52] wt, tt«-ftftfye^s: i o as&ars 

VP7* 1 0(7>F 1 2-Ctt, =&*^^tH^f>IU73^ 

fiSMt Lfc-if p ^ p xM?ttAtt£roflft&$MMftffl# 

2a. 2b*EV^tftajL.fctH-tt, #^^ffl^2 
a, 2b*EV%tttffl^-5M«ftffl3:!>riC-C«)A# 
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siiM^u^ D7iA, i b -e© A^momti^m t m 
I0053] ^tH3i u r mmmyv ? t i i ©f i a 

■?:©ffl;*Ji&^©ffiA • ffi/J^£|§ 

«©¥tfcffl^ i> T-?©A##»-efc 5 tm\ U «tfc© 

s?©«a . m Jbrnm Ltz®&\at. mkli&m* y 

r i cr-oA^ld-efcs i^ffl^i y rfflj^© i i a? 

^A/Digm^lC<tt)=&^^ffl^2 a, 2 b ©ft 
(0 0 5 4] ±|2lft?^T-«, 2o«D^^ffl?§ 

[0 0 5 5] &,±mm^tzM^ , ^mmmx\-i, m-.s 

SSLT^JlK&SliA • fobbttm LX&&mx.y T 

1005 6] 3?life0!j3. g]6li, ;:©38W©3!K:te©- 

^©SA-tt'Nftttt©t*f **t«5SH-e*>5 Q 
[OO57J06 fc*5V>t\ 2 1 KJglplgjgE, 22« 
#*Sl&ffi8&©ffl#i!£7g, 3 4 fii#itllH|8§©ftAtb;>j nftg 
IE, 3 Sf±Ji(iEIKoft/hffl^jBrt6fEBE, 3 6KMIA 

2 7a, 27b lima LT WjJVMSA, 3 8 tifiSfp LX 
V»5«*\ 3 9.tt®A^fBl^B#^iJ, 4 0imM 
7«$*fl, 4 l'ttffiAiSfP^, 2 9a ttia»LTV^*(r> 
U'K 4 2ti«a?BU-CV>5®/K 4 3 f*f£'MS?P|IB#!f$ 

I o o 5 8 ] in 6 \zm<$^x y &%a-tzm±m'b&%$L 

[0 0 5 9] fc&$0«tttt]«'?, H80J:54flJ/7« 
»22#»4iLfc»£\ tt»UT^4V>«A2 7a, 2 
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S<&«#©£{b&»fcffi*fc/h©38-£$:tfefflU ^coif$ 
[0 0 6 0] u&»U aEIRo-HBWftHMBHK-ett. 
ivcisij. A;WA#i^£, ffl^iKM^ryyiDtii 
IS^S. t^-p-C, ffi»UfcffiA3.8fcS.wiJSfnL;fc 

[00 6 1] Z~x\ ftAffl^pTI6«BE3 4J:9'>U/h 
£v>S£lI£&A&fo&fflL#^«E3fi, ft/hffi^pl 
hISE 3 5 J; i? /> t A § I ^mEttSrffi/M&fnfc ffl U # v n 
®E3 7 i: LTK5£U,.m;&iKJe#ffiAteftfcaL^ 

T. Si/J^fp^fflLt^mE3 7«T<DBffittifcofc 
20 ®^*ffi/J^fp 42iLt> SSft LT WiV vfefcffi/h t 

miLxtkm-fz>„ 

[0 0 6 2] ft^-c, ffiA«aW*3S*Ufc^, ffiAffi 
: v SiBB*&«*S93 9 tffiAfiS^.7^4 Q*M«U «A 
^WTLfcttl:, «AfiaSimEESrffiAfia^tflL^ 
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(54) OBJECT DETECTOR 

(57)Abstract 

PURPOSE: To obtain a highly reliable object detector for 
detecting the position of an object accurately and correctly. 
CONSTITUTION: Infrared detectors 2a, 2b respectively detect 
infrared rays radiated from partially overlapped detection areas 
1A IB and 1C of a human body. The detection results are then 
compared with a waveform decision criterion. Means f 4a, 14b 
determine the maximal and minimal values of each output 
waveform based on the decision results and means 19 decides 
each zero-cross detected by zero-cross detecting means 18a, 
18b. When decision conditions are satisfied, means 10 compares 
the maximal and minimal numbers and the synchronous polarity 
of each output waveform in the satisfied cross-section with the 
decision criteria thereof and means 11 decides presence of a 
human body in each detection area based on the comparison 
results. 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1-This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A thing which detected to each infrared rays which an object emits with each at least two or 
more infrared detectors which have the detection area where a part overlaps mutually, comprising 
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A maximum minimum detection means to detect the generation times of an output wave of each of said '( 
infrared detector maximum minimum, and to become final and Conclusive. 

A detection area discriminating means which distinguishes a position of said object from a time lag of I 
the generation times of each of this settled output wave maximum minimum based on an output of a 1 
waveform coincidence degree judging means which judges the degree of coincidence of each output I 
wave, and this waveform coincidence degree judging means. f 

C 

[Claim 2] A thing which detected to each infrared rays which an object emits with each at least two or 
more infrared detectors which have the detection area where a part overlaps mutually, comprising: 
A maximum minimum detection means to detect the maximum and the minimum of an output wave of 
each of said infrared detector, and to become final and conclusive. 

A zero cross detection means to detect each zero cross of each which voltage of each of said output | 
wave crosses at reference vojtage and each. p 
A waveform formation discriminating means which distinguishes whether each of this detected zero 
cross occurred twice in one of said each output wave, and between zero crosses was materialized. 
From a discriminated result of this waveform formation discriminating means, when a discrimination 
condition is satisfied, A detection area discriminating means which distinguishes a position of said object 
from the numerals difference of each of said output wave between this materialized zero cross 
maximum minimum based on an output of a waveform coincidence degree judging means which judges 
the degree of coincidence of each output wave, and this waveform coincidence degree judging means. 

>, : 

[Claim 3] A thing which detected to each infrared rays which an object emits with each at least two or '("'■ 
more infrared detectors which have the detection area where a part overlaps mutually, comprising: 
A maximum minimum detection means to detect the maximum and the minimum of an output wave of 
each of said infrared detector, and to become final and conclusive. 

A zero cross detection means to detect each zero cross of each which voltage of each of said output 

wave crosses at reference voltage and each. ; • : : | 

A waveform formation discriminating means which distinguishes whether each of this detected zero 

cross occurred twice in each of each of said output wave, and between zero crosses was materialized 

mutually. 

From a discriminated result of this waveform formation discriminating means, when a discrimination 
condition is satisfied, A waveform coincidence degree judging means which judges the degree of 
coincidence with the maximum beforehand set to the maximum of each of said output wave in the zero 
cross section which includes between each of this zero cross materialized mutually, and a difference of 
a decimal and synchronous polarity, and a judging standard between waveforms of a decimal and 
synchronous polarity, [ very ] [ very ] A detection area discriminating means which distinguishes a 
position of said object based on an output of this waveform coincidence degree judging means. 

[Claim 4]The object sensing device comprising according to any one of claims 1 to 3: 
Saturation voltage holding mechanism which carries out peak shaving of this exceeded pressure value to 
it, and is held within said saturation threshold width for it when a pressure value of an output wave of 
each of said infrared detector exceeds saturation threshold width set up beforehand for said maximum 
minimum detection means. 

A saturation peak decision means judged that the maximum and the minimum occurred in said each 
output wave in middle time after this saturation voltage holding mechanism starts maintenance until it 
ends. 

[Claim 5]When time maintained in minimum threshold width by which a pressure value of an output wave 
of each of said infrared detector was beforehand set as said maximum minimum detection means 
exceeds predetermined time, When time maintained in minimum threshold width to which it judged that 
said each output wave was completed, and said output voltage value was set beforehand is less than 
predetermined time, The object sensing device according to any one of claims 1 to 4 provided with a 
time lag detection means to judge that said each output wave is continuing. I 
[Claim 6]The object sensing device according to any one of claims 1 to 5, wherein a waveform 
coincidence degree judging means judges the degree of coincidence of each output wave based on a 
fuzzy rule and a membership function which were set up from a peak time difference and a gain between 
output waves of each infrared detector. 
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[Claim 7]Said discrimination condition is satisfied by waveform coincidence degree judging means, and 
when the maximum minimum number of each of said output wave in this materialized zero cross section 
and synchronous polarity are the same, The object sensing device according to claim 3 judging the 
degree of coincidence of each output wave based on the maximum minimum number of the last of each 
of said output wave of this zero cross section, and synchronous polarity. 

[Claim 8]Claim 2, wherein a waveform formation discriminating means avoids and distinguishes an end 
zero cross of each output wave which said zero cross detection means detected, or the object sensing 
device according to claim 3. 



[Translation done.] 
* NOTICES * ,,. 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. - 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[oooi] ;'■ , 

[Industrial AppJication]this invention relates to the object sensing device which detects the infrared 
rays which a heat source object like a human body emits, for example, and detected the existence of 
the object in detection area. 

[0002I; ; . ■ . 

[Description of the Prior Art] Drawing 13 a nd drawing 14 are the figures showing sensing devices, such 
as the conventional human body shown in JP.2-134593A for example, and the block diagram in which 
drawing 1 3 shows the composition of a human body detector, and drawing 14 are time charts which 
show the operation. 

[0003]In addition in a figure, the inside 1C of detection area of 1A-1C is an infrared detector as for 
which infrared detection area, 2a, and 2b detect infrared rays from the detection area 1A-1C, and 
detection area which 2b overlaps with the infrared detector 2a, and is detected. The amplifying means in 
which 3a and 3b amplify the output signal of an infrared detector. The comparator which binary-izes the 
signal with which 71a and 71b were amplified as compared with a standard, and 72a-72c are AND 
circuits which distinguish and output whether there was any movement of a human body from the signal 
combination of the comparators 71a and 71b in which detection area 1A-1C. 
[0004]When the conventional human body detector is constituted as mentioned above, for example, 
there is movement of the heat source of a human body etc. only in the detection area 1A, the infrared 
change from the detection area 1 A is limited only to the infrared detector 2a, and is condensed, and the 
output signal of the infrared detector 2a is changed. This output signal is amplified, is binary-ized by the 
comparator 71a, and turns into H signal which shows movement On the other hand, since there is no 
change of infrared rays in the detection area 1B and 1C, the output of infrared-detector 2b does not 
change but the comparator 71b serves as as [ L signal which does not show movement ]. Thus, the 
output from the comparators 71a and 71b is combined, and when AND circuit 72a is H signal and AND 
circuits 72b and 72c are the outputs of L signal, it is judged that the human body moved in the 
detection area 1A. 

[0005]Like this, when a human body moves only in the detection area 1B, as for the comparator 71a, L 
signal and the comparator 71b serve as H signal, AND circuits 72a and 72c serve as L signal, and AND 
circuit 72b serves as H signal. When movement of a human body is only the duplication detection area 
1C, both the comparators 71a and 71b serve as H signal, AND circuits 72a and 72b serve as L signal, 
AND circuit 72c serves as H signal, and it is judged that the human body moved in the detection area of 
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1C. Since both the comparators 71a and 71b serve as H signal when there is human body movement 
simultaneously in the position of the detection area 1A and the detection area 1B, all AND circuits serve 
as H signal, and will output the same signal with the human body having moved in the duplication j f 
detection area of 1C. * r 

[0006]Even if there is phase difference of the output signal resulting from setting-out gap of the 
detection area by the sensitivity differences of each detector or attachment gap of each detector etc., 
each comparator, The output signal detected in the real time from each infrared detector is binary-ized, 
H as it is or L signal is outputted, and an AND circuit distinguishes the detection area where the human 
body moved based on this output signal. Therefore, as being shown in drawing 14 , even when there is 
movement of a human body only in the duplication detection area 1C, In the range from which the phase 
of the output signal which originates in the sensitivity differences between each infrared detector, 
attachment gap, etc., and is produced shifted. Since the output signal from infrared-detector 2b does 
not change and H signal and L signal from the comparator 71b are outputted from the comparator 71a, 
AND circuit 72a is H signal, and it is judged that the human body moved [ at them ] in the detection 
area 1A since AND circuits 72b and 72c served as L signal. However, in the range in which whose phase 
difference of the output signal time passed and was lost. Since the output signal from infrared-detector 
2b changes, H signal is outputted from the comparators 71a and 71b, and AND circuits 72a and 72b 
judge that the human body moved [ at them ] in the detection area 1C since L signal and AND circuit 
72c served as H signal by **. 
[0007] 

[Problem(s) to be Solved by the Invention]According to the conventional object sensing device, to 
unstable timing which is mentioned later, detect each output wave and, moreover, as explained above 
The detection sensitivity difference between each infrared detector, Or in order for real time to 
compare each output wave, without absorbing the phase difference of the output signal which originates 
in the difference of the movement speed of a human body, and the detection speed of each infrared 
detector, the attachment gap between each infrared detector, etc., and is produced and to judge nothing 
[ human-body-presence ] of each detection area, It is accurate and nothing [ human-body-presence ] 
of each detection area cannot be distinguished correctly. There was a problem that nothing [ humarr- 
body-presence ] in the duplication detection area where each infrared detector superimposes and 
detects infrared rays especially could not distinguish correctly. Since the above detection results that 
were unstable and moreover phase difference was included are compared with an inaccurate distinction 
standard and nothing [ human-body-presence ] of two or more detection area of each is distinguished 
from this comparison result, Although an incorrect judgment was not made and people were not 
conversely unless there were people, although people were needed when people were in two or more 
detection area of each especially, respectively, when there were people, an incorrect judgment was 
made and there was a problem that nothing [ human-body-presence ] of two or more detection area of 
each could not distinguish correctly. 

[0008]It is what was made in order that this invention might solve the above problems, Each output 
wave is detected to the timing which the output wave of each infrared rays which determines nothing 
[ human-body-presence ] of each detection area (each detection area) is stabilized most, and becomes 
clear, Compare each output wave which absorbed the error of the phase difference of the output signal 
resulting from the sensitivity differences between each infrared detector, attachment gap, etc., and And 
nothing [ human-body-presence ] of each detection area, In particular, each infrared detector aims at 
providing a human body detector with high reliability which it is accurate and distinguishes correctly 
nothing [ human-body-presence ] of a duplication detection area that superimposes and detects 
infrared rays. The maximum and the minimum number of each output wave, and synchronous polarity 
which absorbed the error of the phase difference of the output signal which detects each output wave 
to the timing which is stabilized most and becomes clear, originates in the sensitivity differences 
between each infrared detector, attachment gap, etc., and is produced, the maximum, and the waveform 
distinction standard of a decimal and synchronous polarity, [ very ] A pause of each output wave which 
shows a pause of human body movement aims at providing a human body detector with high reliability 
which it is accurate and distinguishes correctly nothing [ human-body-presence ] of two or more 
detection areas of each as compared with whenever [ which is materialized mutually ]. 
[0009] 

[Means for Solving the Problem]In what detected to each infrared rays which an object emits with each 
at least two or more infrared detectors which have the detection area where a part overlaps mutually in 
a human body detector concerning this invention, A maximum minimum detection means to detect the 
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generation times of an output wave of each of said .infrared detector maximum minimum, and to become 
final and conclusive, ft has a waveform coincidence degree judging means which judges the degree of 
coincidence of each output wave from a time lag of the generation times of each of this settled output 
wave maximum minimum, and a detection area discriminating means which distinguishes a position of 
said object based on an output of this waveform coincidence degree judging means. 
[OOlOJIn what detected to each infrared rays which an object emits with each at least two or more 
infrared detectors which have the detection area where a part overlaps mutually. A maximum minimum 
detection means to detect the maximum and the minimum of an output wave of each of said infrared 
detector, and to become final and conclusive. A zero cross detection means to detect each zero cross 
of each which voltage of each of said output wave crosses at reference voltage and each A waveform 
formation discriminating means which distinguishes whether each of this detected zero cross occurred 
twice intone of said each output wave, and between zero crosses was materialized. From a discriminated 
result of this waveform formation discriminating means, when a discrimination condition is satisfied ft 
has a waveform coincidence degree judging means which judges the degree of coincidence of each' 
output wave from the numerals difference of each of said output wave between this materialized zero 
cross maximum minimum, and a detection area discriminating means which distinguishes a position of 
said object based on an output of this waveform coincidence degree judging means. 
[001 1]In what detected to each infrared rays which an object emits with each at least two or more 
infrared detectors which have the detection area where a part overlaps mutually, A maximum minimum 
detection means to detect the maximum and the minimum of an output wave of each of said infrared 
detector, and to become final and conclusive, A zero cross detection means to detect each zero cross 
of each which voltage of each of said output wave crosses at reference voltage and each, A waveform 
formation discriminating means which distinguishes whether each of this detected zero cross occurred 
twice in each of each of said output wave, and between zero crosses was materialized mutually From a 
discriminated result of this waveform formation discriminating means, when a discrimination condition is 
.satisfied. A waveform coincidence degree judging means which judges the degree of coincidence with 
^e maximum beforehand set to the maximum of each of said output wave in the zero cross section 
..which includes between each of this zero cross materialized mutually, and a difference of a decimal and 
synchronous polarity, and a judging standard between waveforms of a decimal and synchronous polarity, 
,L very J L very J ft has a detection area discriminating means which distinguishes a position of said 
object based on an output of this waveform coincidence degree judging means. 
I0012jWhen a pressure value of an output wave of each of said infrared detector exceeds saturation 
threshold width , set up beforehand for said maximum minimum detection means, ft has saturation voltage 
holding mechanism which carries out peak shaving of this exceeded pressure value, and is held within 
said saturation threshold width, and a saturation peak decision means judged that the maximum and the 
minimum occurred in said each output wave in middle time after this saturation voltage holding 
mechanism starts maintenance until it ends. 

[0013jWhen time maintained in minimum threshold width by which a pressure value of an output wave of 
each of said infrared detector was beforehand set as said maximum minimum detection means exceeds 
predetermined time, It judges that said each output wave was completed, and when time maintained in 
minimum threshold width to which said output voltage value was set beforehand is less than 
predetermined time, it has a time lag detection means to judge that said each output wave is continuing. 

[001 4]A waveform coincidence degree judging means judges the degree of coincidence of each output 
wave based on a fuzzy rule and a membership function which were set up from a peak time difference 
and a gain between output waves of each infrared detector. 

[0015]Said discrimination condition is satisfied by waveform coincidence degree judging means and 
when the maximum minimum number of each of said output wave in this materialized zero cross section 
and synchronous polarity are the same, based on the maximum minimum number of the last of each of 
said output wave of this zero cross section, and synchronous polarity, the degree of coincidence of 
each output wave is judged. [001 6]A waveform formation discriminating means avoids and distinguishes 
an end zero cross of an output wave of each infrared detector which said zero cross detection means 
detected. 
[0017] 

[Functionjln the object sensing device constituted as mentioned above, The infrared rays which an 
object emits are detected from the detection area where a part overlaps mutually to each The 
generation times of the output wave of each infrared rays detected to this each maximum minimum are 
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detected, and it becomes final and conclusive; the degree of coincidence' of each output wave is judged 
from the time lag of the generation times of each of this settled output wave maximum minimum, and an 
objective position is distinguished based on this judged output [0018]The infrared rays which an object 
emits are detected from the detection area where a part overlaps mutually to each, Detect the 
generation times of the Output wave of each infrared rays detected to this each maximum minimum, and 
it becomes final and conclusive, Each zero cross which the voltage of each output wave crosses at 
reference voltage and each is detected, -When it distinguishes whether each of this detected zero cross 
occurred twice in one of each output wave, and between zero crosses was materialized and a 
discrimination condition is satisfied from this discriminated result. The degree of coincidence of each 
output wave is judged from the numerals difference of each output wave between this materialized zero 
cross maximum minimum, and an objective position is distinguished based on this judged output. [0019] 
The infrared rays which an object emits are detected from the detection area where a part overlaps 
mutually to each, Detect the generation times of the output wave of each infrared rays detected to this 
each maximum minimum, and it becomes final and conclusive. Each zero cross which the voltage of each 
output wave crosses at reference voltage and each is detected, When it distinguishes whether each of 
this detected zero cross occurred twice in each of each output wave, and between zero crosses was 
materialized mutually and a discrimination condition is satisfied from this discriminated result, The 
degree of coincidence with the maximum beforehand set to the maximum in the zero cross section 
which includes between each of this zero cross materialized mutually, and the difference of a decimal 
and synchronous polarity, and the judging standard between waveforms of a decimal and synchronous 
polarity is judged, and an objective position is distinguished based on this judged output, [ very ] [ very ] 

[0020]When the maximum minimum detection means exceeds the saturation threshold width to which 
the pressure value of the output wave of each infrared detector was set beforehand. Peak shaving of 
this exceeded pressure value is carried out, it holds within saturation threshold width, and it is judged 
that the maximum and the minimum occurred in each output wave in middle time after starting this 
maintenance until it ends. 

[0021]When the time when the maximum minimum detection means is maintained in the minimum 
threshold to which the pressure value of the output wave of each infrared detector was set beforehand 
exceeds predetermined time/When the time maintained in the minimum threshold width to which it 
judged that detection of each infrared waveform was completed, and the output voltage value was set 
beforehand is less than predetermined time, it is judged that each output wave is continuing. 
[0022]A waveform coincidence degree judging means judges the degree of coincidence of each output 
wave based on the fuzzy rule and membership function which were set up from the peak time difference 
and gain between the output waves of each infrared detector. 

[0023]A discrimination condition is satisfied by the waveform coincidence degree judging means, and 
when the maximum minimum number of each output wave in this materialized zero cross section and 
synchronous polarity are the same, based on the maximum minimum number of the last of each output 
wave of this zero cross section, and synchronous polarity, the degree of coincidence of each output 
wave is judged. [0024] A waveform formation discriminating means avoids the end zero cross of the 
output wave of each infrared detector^ and distinguishes each zero cross. 
[0025] 
[Example] 

Example 1. drawing 1 - drawing 2 are the figures showing one example of this invention, drawing 1 is a 
block lineblock diagram of the human body detector of Example 1 , and drawing 2 is an output wave 
figure of each infrared detector of Example 1. Drawing 4 i s a flow chart showing the procedure of the 
waveform signal which each infrared detector detects, and drawing 1 2 shows the output wave situation 
between the waveforms which each infrared detector outputted. Identical codes show the same thing as 
a device conventionally. 

[0026]In addition in drawing 1 , infrared detection area, 2a, and 2b of 1 A-1 C are an infrared detector 
which detects infrared rays, and duplication detection area where the inside 1 C of detection area 
superimposes infrared rays, and the infrared detector 2a and 2b detect it. The amplifying means in which 
3a and 3b amplify the output signal of the infrared detector 2a and 2b, and 6a and 6b, The signal 
detection means which judges whether it has the amplitude more than the minimum threshold width to 
which the voltage of the output wave which these amplifying means 3a and 3b amplified was set 
beforehand, and 1 4a and 1 4b, A maximum minimum generating detection means to detect based on the 
waveform judgment standard which mentions the maximum minimum of an infrared output wave later, 
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and to become final and conclusive the generation times of the maximum minimum of this detected 
output wave, and 8a and 8b, The peak voltage measurement holding mechanism which carries out 
measurement maintenance of the pressure value when it is built in the maximum minimum generating 
detection means 14a and 14b and the maximum minimum, of an output wave is detected, and 9a and 9b, 
The peak time measurement holding mechanism which carries out measurement maintenance of the 
time when it is built in the maximum minimum generating detection means 14a and 14b and the 
maximum minimum of an output wave is detected. The waveform coincidence degree judging means 
which compares the time reference which shows the difference between the output waves by which 10 
was beforehand set to the maximum minimum time of each output wave obtained from the pressure 
value of the maximum minimum of the output wave of each infrared detector, and the information on 
generation times, 11 is a detection area discriminating-means which judges the existence of the human 
body in each detection area 1A-1C from the comparison result of this waveform coincidence degree 
judging means 1 0. 

[0027]Operation of the human body detector of Example 1 is explained below. First each infrared 
detector 2a and the infrared rays by which 2b is emitted from a human body are detected from each 
detection area 1A-1C where a part overlaps, respectively. This output wave change of infrared rays and 
waveform judgment standard (standard which judges time when time when inclination of an output wave 
changed to plus ->0 -> minus is changed to the maximum time and minus ->0 -> plus to be minimum 
time) that were detected are compared, The maximum minimum generating detection means 14a and 
14b become final and conclusive the time of each output wave maximum minimum from this comparison 
result Next, the waveform coincidence degree judging means ,10 compares the time reference which 
shows the difference between the output waves beforehand set to the generation times of each of this 
settled output wave maximum minimum, Even if the time reference (for example, 1 second) which the 
peak time maximum minimum was checked from the infrared detector 2a to the output wave, and was 
beforehand set as it from this checked time passes, When the time maximum minimum is not checked 

r ^from infraredrdetector 2b of another side to a waveform, It judges with those with a human body to the 
detection area 1 A, and even if a setting-out time reference passes since this checked time conversely, 

v « when peak time -is- checked from infrared-detector 2b to a waveform, and the peak time maximum 
- minimum is not checked by the waveform of the infrared detector 2a, it judges with those with a human 
?body to the detection area 1B. When the peak time maximum minimum is checked by the output wave of 

^both each infrared detector 2a and 2b within a setting-out time reference, it judges with those with a 
rhuman body to<the detection area 1C. 

-. [0028]lf the time of each waveform maximum minimum is compared and nothing [ human-body- 
presence ] is judged as shown in drawing 2 , as for the output wave of each infrared rays, in wave 
steepness, near a reference voltage level, the detection gap between each infrared waveform will 
become large in **** resin. Since wave steepness becomes loose most, especially the last waveform 
which shows that movement of a human body stopped, i.e., a **** return waveform. In the conventional 
sensing device which checks the output wave of each infrared rays on the basis of these since gap of 
detection between the output waves of each infrared rays becomes increasingly large, since the check 
of each output wave became unstable vaguely, there was a problem that nothing [ human-body- 
presence ] of each area could not be judged correctly. On the other hand, if the time of the peak of the 
output wave of each infrared rays maximum minimum is detected, since wave steepness changes most 
rapidly at the time of the maximum and the minimum, it is the clearest, Since it becomes almost fixed as 
each waveform can be correctly detected in the state where it was stabilized most and the maximum 
and the minimum time difference between each of this detected waveform are moreover shown in 
drawing 2 , the difference between each output wave becomes more exact 

[0029]When constituting and using with each three or more infrared detectors, it combines one by one 
for adjoining each mutual infrared detector of every, nothing [ human-body-presence ] of each [ each 
time it combines ] of this detection area is distinguished one by one, and it is made to go, although the 
above-mentioned explanation described the case where it used combining two infrared detectors. 
[0030]As explained above, according to the difference of the maximum and the minimum time difference 
of each output wave, and setting-out time. The error of the phase difference of each output wave which 
originates in the sensitivity differences between each infrared detector, attachment gap, etc., and is 
produced is absorbed, In order to compare the time lag of the generation times maximum minimum which 
each output wave which absorbed this error is stabilized most, and becomes clear and to judge nothing 
[ human-body-presence ] of each detection area, a human body detector with high reliability which it is 
accurate and distinguishes correctly nothing [ human-body-presence ] of each detection area and the 
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especially duplicate detection area is obtained. •• [ 

[0031]Example 2. drawing 3 - drawing 5 are the figures showing one example of this invention, and 

drawing 3 is a block lineblock diagram of the human body detector of Example 2. . 

This drawing 3 adds the time lag signal detection means later mentioned for the means of drawing 1 of \ -i 

Example 1 , a zero cross detection means, and a waveform judgment condition formation discriminating |l 

means. p 

A microcomputer realizes the means after the amplifying means of drawing 3 . Mimetic diagram drawing 5 I j 

which drawin g 4 shows the output wave of an infrared detector and the situation of waveform H 

information measurement maintenance is a flow chart showing the procedure of the waveform signal f 

which each infrared detector detects. It is what drawing 3 a dds various means to Example 1 of drawing 

1, collects information still more finely as above-mentioned, and was made to enable accurate judgment. 

As for 20 of this drawing 3, an A/D converter, and 1 3a and 13b a microcomputer, and 1 2a and 1 2b A/D 

converter 12a, Detection is started when the infrared output signal from 12b exceeds minimum P 

threshold width, The time lag signal detection means considered as an end if a signal exceeds a 

threshold again in the fixed time by which it also goes within minimum threshold width and detection will 

not be continued and exceeded, and 1 4a and 1 4b, A maximum minimum generating detection means to 

detect the maximum from which inclination of a signal wave form serves as plus ->0 -> minus, and the 

minimum used as minus ->0 -> plus. When the maximum minimum generating is detected by the 

maximum minimum generating detection means 14a or 14b as for 15a and 15b, When the maximum 

minimum generating is detected by the maximum minimum generating detection means 14a or 14b as for 

the maximum minimum detection hotding mechanism which measures and holds the pressure value, and 

16a and 16b, the maximum minimum in which the maximum minimum time measurement hotding 

mechanism which measures and holds the generation times, and 17a and 17b calculate and hold the 

number when the maximum minimum generating is detected by the maximum minimum generating means 

14a or 14b — calculation — holding mechanism. 18a and 18b detect generating of the usual zero cross 

which the bias reference voltage and the signal wave form of a signal intersect, and start / end zero 

cross at the time of a start and end of a signal wave form,- A number means of zero cross detection | 

meters to calculate,' and 1 9 The time lag signal detection means 13a and 1 3b, Based on the detection | 

information from the maximum minimum generating detection means 14a and 14b and the number means 

18a and 18b of zero cross detection meters, a zero cross occurs twice in one of each infrared j 

waveforms; and between zero crosses is a waveform judgment condition formation discriminating means 

from which only formation distinguishes ** if you please. The waveform coincidence degree judging 

means 10 here compares the judging standard between waveforms of the maximum minimum beforehand | 

set to the discriminated result of the waveform discriminating means 18a and 18b, and the detection 

area discriminating means 1 1 distinguishes nothing [ human-body-presence ] of each detection area 

1A-1C based on this comparison result. 

[0032]The bias reference voltage used as the standard which shows that 21 does not have change in 
the output signal of an infrared detector in drawing 4 w hen there is no motion of people, An example of 
the output wave of an infrared detector when people move 22, the signal generation detection threshold 
upper limit voltage set as voltage with 23 [ larger ] than the reference voltage 21, The signal generation 
detection threshold lower limit voltage set as the voltage in which 24 is smaller than the reference 
voltage 21, and 25 are the time charts which show a signal generation detecting state, . As for 25a, 25c, 
25e, 25g, and 25i, an output wave shows the time when the output wave 22 of the infrared detector 
carried out the detection start of the signal generation exceeding the signal generation detection 
threshold voltage 23 and 24. 25b, 25d, 25f, 25h, and 25j, When signal generation detection is again 
started in the fixed time after the end of signal generation detection, the time when an output wave 
shows the end of detection of signal generation by the output wave 22 of an infrared detector becoming 
23 or less than 24 signal generation detection threshold voltage, and 26, Signal detection start time 
when the time chart of the time lag signal generation detection which detection of signal generation is 
continuing, and 26a detect generating of a time lag signal, and 26b show signal detection finish time 
when generating of a time lag signal is detected, respectively. As for outbreak time, and 29a, 29b and 
29c, similarly, 27a, 27b, and 27c of the minimum voltage, and 30a, 30b and 30c are [ the maximum 
voltage of the output wave of an infrared detector, and 28a, 28b and 28c / the minimum generation 
times and 31 ] the time charts of the maximum minimum detection very much. The start zero cross to 
which 32 is a time chart of zero cross detection, and 32a makes a signal detection start a zero cross, 
32b, 32c, 32d, and 32e show the end [ to which the reference voltage 21 and the output wave 22 cross 
during signal detection ] zero cross which usually makes a zero cross a zero cross and 32 f of ends of 
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signal detection. - , . . • • :v 

[0033]in drawing 5 — 33a and 33b ... shows the information gathering processing block to the output 
wave of each infrared detector, and the block of an infrared detector and the same number is required 
for rt As for 33a and 33b, when processing with a microcomputer, it is common for it not to be 
processed in parallel but to carry out sequential execution of the processing after [ 33b ] processing of 
33a being completed. In drawing 3 . the processing block in which F1 - F1 3 realize each function, 10 and 
11, and 13-19 are processing blocks which realize a means to correspond, respectively. Branching and N 
which processing follows when, as for an arrow, the flow of processing is materialized and, as for Y, 
conditions are satisfied show branching which processing follows, respectively, when conditions are not 
satisfied. 

[0034]Next, based on the output wave of drawing 4 , and the flow chart of drawing 5 , the flow of signal 
processing is explained about the time of there being movement of a human body only in the detection 
area 1A of drawing 3. 

[0035]Sinee the infrared rays which the infrared detector 2a receives change with movement of the 
human body which is a far infrared radiator when a human body moves in the detection area 1 A, the 
output wave 22 as shown in drawing 4 occurs, for example. On the other hand, in infrared-detector 2b, 
since there is no movement of the human body within the detection area 1 B or 1 C, the infrared rays 
which infrared-detector 2b receives do not change, but it becomes being about 21 reference voltage 
bias voltage with as, and an output wave is not changed. Then, let the line which shows the reference 
voltage 21 be an output wave of infrared-detector 2b for explanation. 

[0036] First, the output signal 22 of the infrared detector 2a and the output signal 21 of infrared- 
detector 2b, i.e., reference voltage, are changed into a digital signal from an analog signal by A/D 
converters 12a and 12b, respectively. Here, an A/D conversion and signal processing are repeated 
periodically. That is, they are signal processing after an A/D conversion, and a thing repeated until an 
A/D conversion and signal processing are stabilized at least again like signal processing after an A/D 
a,: : .-^{conversion as for the ^output wave of an infrared detector. 

& - ! vas[0037]Here an A/D conversion from the necessity of distinguishing the degree of coincidence of a 

- jt^vefprm peak, -Although it is desirable to carry out the A/D conversion of the output wave of each 
§ . v /.infrared detector in identical time in time, if an A/D conversion can be carried out at an interval short 
a- ? : t enough to a wave-like change, an effect of the invention will not be barred as distinction of the degree 

..of. peak coincidence in identical time, 
s : ( ; : ;£0038]Investigation processing of signal generation is branched in the signal detection processing block 

13. • X r 

[0039]First, in signal detection processing F1, when the value of the output wave digital signal obtained 
by the A/D conversion becomes 23 or more signal generation reference voltage, or when it becomes 24 
or less signal generation reference voltage, a signal generation flag is set. When other, a signal 
generation flag-is reset. 

[0040] Subsequently, in F2, when the signal generation flag is set and it is not set to Y, i.e., processing of 
F3, it branches to N, i.e., processing of F1 1 , respectively. That is, when signal generation is detected, 
processing of the maximum minimum detection, zero cross detection, etc. is performed, and when signal 
generation is not detected, processing of the maximum minimum detection, zero cross detection, etc. is 
not performed. 

[0041]In the maximum minimum detection processing block 14, generating of the maximum minimum is 
investigated and processing is branched. 

[0042] First, in the maximum minimum detection processing F3, when inclination of an output wave 

changes to plus ->0 -> minus and it changes to the maximum and minus ->0 -> plus, the minimum 

generating flag is set. When other, the maximum minimum generating flag is reset 

[0043]Subsequently, in F4, when the maximum minimum generating flag is set and it is not set to Y, i.e., 

processing of F5, it branches to N, i.e., processing of F8, respectively. That is, when processing to 

voltage, time, calculation, etc. is performed when the maximum minimum is detected, and the maximum 

minimum is not detected, processing to voltage, time, calculation, etc. is not performed. 

[0044]In the maximum minimum voltage measurement holding processing block 1 5 or F5, when judged as 

the maximum or the minimum, the pressure value is stored in a holding memory. 

[0045]In the maximum minimum time measurement holding processing block 1 6 or F6, when judged as 

the maximum or the minimum, the time is stored in a holding memory. 

[0046]the maximum minimum time — calculation — in the holding processing block 1 7 or F7, when 
judged as the maximum or the minimum, the total number of the maximum minimum generating within 
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the judgment period is stored in a holding memory. • 

[0047]In the zero cross detection processing block 18, generating of a zero cross is investigated and 
processing is branched, 

[0048]In first, the case of a signal detection start in the zero cross detection processing F8. Or when 
the value of an output wave is size from reference voltage last time and the value of an output wave is 
below reference voltage this time, Or the value of an output wave is smallness from reference voltage 
last time, and when the value of the output wave of an output wave is more than reference voltage this 
time, or in being the end of signal detection, a zero cross generating flag is set, and when other, it resets 
a zero cross generating flag. 

[0049]Subsequently, in F9, when the zero cross generating flag is set and it is not set to Y, i.e., 
processing of F10, it branches to N, i.e., processing of F1 1, respectively. That is, when zero cross 
generating is detected, zero cross counting processing is performed, and when other, processing of zero 
cross calculation is not performed. 

[0050]Iriformation gathering processing blocks 33a and 33b to the output wave of each infrared 
detector ... After completing processing, by the criteria branching process block 1 9 and F1 1 , it 
investigates whether criteria were satisfied and processing is branched. 

[0051]When signal detection only of the output wave of one infrared detector is carried out and a zero 
cross occurs twice in F1 1 , When signal detection of the output wave of two or more infrared detectors 
is carried out and a zero cross occurs twice [ at least ] or more in the either, when other, it branches to 
Y, i.e., processing of F12, to processing of N. That is, when satisfied with the either of the criteria said 
that at least 2 times or more of zero crosses have occurred, processing of a peak coincidence degree 
judging, detection area distinction, etc. is performed, and when other, processing of a peak coincidence 
degree judging, detection area distinction, etc. is not performed. 

[0052]Namely, in the blockF12 often which the waveform coincidence degree judging means 10 
processes. From the maximum minimum pressure value which the signal of an output wave is detected 
from each infrared detector, for example, is held for every infrared detector, and the information on - 
generation times. When the infrared detector 2a and 2b detect the maximum of an output wave mutually 
between the materialized zero crosses, Based on the judging standard between waveforms, it judges 
with each infrared detector 2a and 2b being the same as the output wave of human body movement in 
the duplication detection area 1C detected mutually. When the maximum differs from the minimum of 
each output wave mutually, based on the judging standard between waveforms, it judges with it being 
the same as the output wave of human body movement in the infrared detector 2a of the side which has 
emitted the Taishin item very much of an output wave, or the single detection area 1A and 1B of 2b 
detected independently, respectively. 

[0053]In the detection area discrimination processing blockFI 3 of 1 1 . From the decision result obtained 
with the waveform coincidence degree decision processing block 1 0, between the materialized zero 
crosses, when the maximum and the minimum of an output wave are detected only with one infrared 
detector. It distinguishes that it is human body movement in the maximum of the output wave, and the 
single detection area of an infrared detector which has emitted the small signal very much. When an 
output wave signal is detected with two or more infrared detectors and the maximum and the minimum 
of an output wave are detected mutually, the detection area discriminating means 1 1 distinguishes that 
it is human body movement in the duplicate detection area 1 C. Subsequently, since initialization of 
information is performed, the output wave of each infrared detector 2a and 2b is again incorporated with 
each A/D converter, and whenever a human body moves, the information about to which detection area 
it moved every can be acquired by continuing and repeating the same processing. 
[0054]When constituting and using with each three or more infrared detectors, it combines one by one 
for adjoining each mutual infrared detector of every, nothing [ human-body-presence ] of each [ each 
time it combines ] of this detection area is distinguished one by one, and it is made to go, although the 
above-mentioned explanation described the case where it used combining two infrared detectors. 
[0055]In this example, a zero cross always absorbs the error of the phase difference of each output 
wave produced by the sensitivity differences between each infrared detector, attachment gap, etc. by 
between the zero crosses which occurred twice [ at least ] or more and were materialized by either as 
explained above, In order to compare the maximum and the minimum which each output wave which 
absorbed this error is stabilized most, and becomes clear and to distinguish nothing [ human-body- 
presence ] of each detection area, It is accurate, and nothing [ human-body-presence ] of each 
detection area is judged correctly, and a human body detector with high reliability which detects 
correctly nothing [ human-body-presence ] of the duplication detection area which each infrared 



file://C:\Documents and Settings\sugai\My Documents\JPOEn\JP-A-H07-270546.html 



2009/10/05 



' JP-A-H07-270546 •• • • 11/24 ^—V 

detector detects mutually especially is obtained. - . 

[0056]Example 3. drawing 6 is a figure showing one example of further others of this invention, and is a 
mimetic diagram showing the situation of the maximum minimum detection when the output wave of an 
infrared detector is saturated. ^ 
[0057]In drawing 6, 21 reference voltage and 22 the output wave of an infrared detector, and 34 The 
maximum output possible voltage of an amplifying circuit, The minimum output possible voltage of an 
amplifying circuit and 36 35 The maximum saturation detection threshold voltage, The maximum with 
which the minimum saturation detection threshold voltage, and 27a and 27b are not saturated 37, The 
minimum whose maximum saturation finish time and 41 the maximum saturation start time and 40 are 
saturated the maximum saturated 38 and 39, and are not saturated as for the maximum saturation time 
and 29a, the minimum saturated 42, and 43 show the minimum saturation start time, 44 shows the 
minimum saturation finish time, and 45 shows the minimum saturation generation times, respectively. 
[0058]Operation of this invention when the saturated maximum minimum occurs based on drawing 6 is 
explained. 

[0059]With a certain infrared detector, when the output wave 22 like drawing 6 occurs, as shown in 
Example 1 , the maximums 27a and 27b and the minimum 29a which have not been saturated detect 
generating of the maximum minimum from change of inclination of an output wave, process the 
information by each processing block, and carry out measurement maintenance. 

[0060]However, in a actual general amplifying circuit, the voltage range in which an output is possible is 
restricted by the power supply voltage of the operational amplifier, if an input is large, output voltage will 
reach the output limit voltage of an operational amplifier, and the saturation which continues outputting 
voltage under pulse condition will occur. Therefore, since the state of the inclination 0 of an output 
wave carries out fixed time continuation when the saturated maximum 38 or the saturated minimum 42 
.occurs, by the same method as the method of detecting the maximum minimum which has not been 
saturated, detection of required waveform information will not be able to be performed in many cases, 
>£■;:. ■ r jjand detection area discriminating precision will fall. 

• vr[Q061]Then, a somewhat larger pressure value than the maximum saturation detection threshold voltage 
±r- : - -36 and the minimum output possible voltage 35 is set up for a pressure value somewhat smaller than the 
■it ^maximum output possible voltage 34 as the minimum saturation detection threshold voltage 37, The 
& :■• f case where an output wave becomes a 36 or more maximum saturation detection threshold voltage 

u. ;;pBessure value is considered as the maximum saturation 38, and it detects in distinction from the 

-maximum minimum which has not been saturated by considering the case where it becomes a 37 or less 
minimum saturation detection threshold voltage pressure value as the minimum saturation 42. 
[0062] Subsequently, when the maximum saturation occurs, the maximum saturation start time 39 and 
the maximum saturation finish time 40 are held and the end of the maximum saturation is carried out, 
Make the maximum saturation voltage into the maximum saturation detection threshold voltage 36, and 
at the maximum saturation time 41 of the intermediate time of the maximum saturation start time 39 
and the maximum saturation finish time 40. When the maximum minimum detection means 14a and 14b 
judge that the maximum occurred, and the minimum saturation occurs, the minimum saturation start 
time 43 and the minimum saturation finish time 44 are held and the end of the minimum saturation is 
carried out, The minimum saturation voltage is made into the minimum saturation detection threshold 
voltage 37, and it is judged that the minimum occurred at the minimum saturation time 45 of the 
intermediate time of the minimum saturation start time 43 and the minimum saturation finish time 44. 
The operation after this is as Example 2 having explained. 

[0063]Example 4. drawing 7 - drawing 9 are the figures explaining the example of further others of this 
invention. 

The figure and drawing 9 w hich drawing 7 shows the explanatory view of an input-and-output system of 
fuzzy reasoning, and drawing 8 shows a fuzzy rule and a membership function are an output map figure. 

[0064]As for 46, in drawing 7 , the input of the fuzzy reasoning part 46 and 49 are outputs a fuzzy 
reasoning part, and 47 and 48. 

[0065]In drawing 8 , the rule of a fuzzy reasoning part for 50 to ask for the degree of peak coincidence, 
and 51-53 are the membership functions of fuzzy reasoning, and, as for 52 of the peak time difference 
Td, 53 of the gain Vph express the membership function of the degree BARA of peak coincidence 51, 
respectively. 

[0066]In drawing 9 , 54 and 55 are the output maps drawn with the rule and membership function of 
drawing 8 , and 56 expresses the boundary. 
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[0067]Next operation of this example is explained based on drawing 7. 

[0068]It is possible to use the table reference method and fuzzy reasoning which give data on a table 
beforehand as a means to realize for the waveform coincidence degree judging means 10 of the peak in 
Example 1 and Example 2 to replace etc. In the table reference method, when resolution may be coarse, 
it is suitable, but if you are going to make it make a fine judgment, it must have a vast quantity of tables, 
and is not realistic. On the other hand, since fuzzy reasoning can be used also as an interpolation means 
which fills between data and data, it can- obtain fine resolution easily. The design of fuzzy reasoning, a 
rule, arid a membership function is also easy, and it has an advantage which is very easy to use. 
[0069]First, when the output wave of the actual infrared detector was mapped from the data of the peak 
time difference Td and the gain Vph, respectively, it came to be shown in drawing 9 , and the boundary 
line 56 can separate clearly. Then, the fuzzy rule 50 and the membership functions 51-53 are created 
based on this figure. This is given to a fuzzy reasoning part 

[0070]Even when the peak time differences Td and the gains Vph by human body movement other than 
the data shown in drawing 9 are inputted now, the degree of peak coincidence is outputted by the fuzzy 
interpolation effect. Here, it is outputted for the integer of 0-255, and 0-130 express peak disagreement 
and 131-255 express peak coincidence. 

[0071]Thus, the input of the portion which the rule and membership function for performing a fine 
judgment can be done simply, and it does not have as data even from little sample data if fuzzy 
reasoning is used is also received. An exact output can be obtained and, moreover, a design has the 
feature of it being dramatically easy and being easy to use. 

[0072]Example 5. drawing 10 is an output wave figure in the example of further others of this invention, 
and the output wave of each infrared detector satisfies the criteria of having carried out the zero cross 
twice [ at least ] or more mutually, and it expresses at the time of [ a part of ] two or more same peaks 
synchronizing and generating. Such a waveform is generated when movement of the human body which 
goes in and out to duplication detection area is repeated for a short time. 

[0073]In drawing 1 0 , 57a reference voltage 21 the output wave of the infrared detector 2a, As for 57b, 
58a, 59a, and 60a the output wave of infrared-detector <2b -the peak (the maximum minimum) of the 
output wave of the infrared detector 2a, 58b, 59b, and 60b show the peak (the maximum minimum) of 
the output wave of infrared-detector 2b, 61 a and 62a show the zero crossing point of the output wave 
of the infrared detector 2a, and 61b and 62b show the zero crossing point of the output wave of 
infrared-detector 2b, respectively. In this drawing 10 . it is the same 60a as the maximum peak of the 
output wave of the infrared detector 2a, and the newest peak, and the maximum peak of the output 
wave of infrared-detector 2b is 58b, and the newest peak is 60b. 
[0074]Next operation of this example is explained based on drawing 10. 

[0075] First, the zero cross 61a of the infrared detector 2a occurs and ranks second, and the zero cross 
61b of infrared-detector 2b occurs. Next, the peak 58a of the infrared detector 2a and the peak 58b of 
infrared-detector 2b occur almost simultaneous. At this time, measurement maintenance of each 
voltage and generation times of a peak is carried out, and the number of peaks is calculated. At this 
time, each infrared detector of the number of peaks is 1 . Subsequently, the information on the peaks 
59a, 59b, 60a, and 60b of the output wave of each infrared detector is acquired one by one. And the 
zero cross 62b of infrared-detector 2b occurs and ranks second, and the zero cross 62a of the output 
wave of the infrared detector 2a occurs. When the zero cross 62a occurred and the Output wave of 
each infrared detector fulfills the criteria that the zero cross occurred twice [ at least ] or more 
mutually, and between each-other zero crosses was materialized, processing of a waveform judgment is 
performed. 

[0076]Next, as waveform judgment processing, first, since the judging period 61a - the peak occurrences 
in 62a are the same, it judges with the peak having been in agreement If it judges in the groups of all 
the peak among the peaks generated at this time, the peak information storing memory corresponding to 
the number of peaks is needed, and since processing is repeated several peak minutes, processing time 
will also start for a long time. Then, if it is made to judge in the pressure value and the generation times 
of the newest peak, a memory can be lessened and processing time can also be shortened. Even if it 
judges in the group of all the peaks and judges the movement zone of a human body in the last pressure 
value and generation times of a peak in time, eventually. It is more efficient to perform the judgment of 
the degree of peak coincidence using the pressure value and the generation times of the newest peak, 
since the decision result by the last peak becomes effective in time. 

[0077]Therefore, in peak information collection processing, it is good to establish the peak information 
holding mechanism (not shown) which updates the newest pressure value and generation times of the 
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peak one by one in the waveform coincidence degree judging means 10. 

[0078] Example 6. drawing 1 1 is a wave form chart when the output wave of each infrared detector of 
the example of further others of this invention satisfies the criteria that carried out the zero cross twice 
[ at least ] or more mutually, and between zero crosses was materialized mutually. 
[0079]In drawing 11 . 63a reference voltage 21 the output wave of the infrared detector 2a, As for 63b, 
64a the output wave of infrared-detector 2b the peak (the maximum minimum) of the output wave of 
the infrared detector 2a, 65a, 65b, 65c, 65d, and 65e show the peak (the maximum minimum) of the 
output wave of the infrared detector 2a, 66a and 67a show the zero crossing point of the output Wave 
of the infrared detector 2a, and 66b and 67b show the zero crossing point of the output wave of 
infrared-detector 2b, respectively. 

[0080]Next, operation of this example is explained with reference to drawing 1 1 . Although operation as 
described below is carried out, since other means operations are as Example 2 having explained, the 
waveform judgment condition formation discriminating means 19, the waveform coincidence degree 
judging means 10, and the detection area discriminating means 11 of this example omit explanation of 
other operations. 

[0081]First, the zero cross 66a of the output wave of the infrared detector 2a occurs and ranks second, 
and the zero cross 66b of infrared-detector 2b occurs. Next, the peak 65a of the output wave of 
infrared-detector 2b occurs, a pressure value and generation times are measured, peak occurrences are 
calculated, and the hold stores of the peak information are carried out. At this time, the number of 
peaks of the output wave of 0 and infrared-detector 2b of the number of peaks of the output wave of 
the infrared detector 2a is 1. -Subsequently, the information on the peaks 65a, 65c, 64a, 65d, and 65e of 
the output wave of each infrared detector is acquired one by one. And the zero cross 67b of the output 
< wave of the infrared detector 2a occurs and ranks second, and the zero cross 67b of the output wave of 
infrared-detector 2b occurs. When the zero cross 67b occurred, each infrared detector carries out a 
zero cross twice [ at least ] or more mutually, the waveform formation discriminating means 19 
. ^distinguishes whether, between zero crosses was materialized mutually and a waveform discrimination 
s. ueeondition is satisfied, Processing of a waveform judgment is performed in the zero cross section which 
includes between -this -zero cross materialized mutually, 

[0082]Next, it is a range from the zero cross 66a which is the Zero cross section which includes 
' between this zero cross materialized mutually as a waveform judgment for example to the zero cross 
67b, Compare the maximum minimum number which shows the difference between waveforms 
beforehand set to the maximum minimum number of the output wave of each infrared detector, and 
synchronous polarity, and the judging standard between waveforms of synchronous polarity, and in this 
zero cross section materialized mutually. When it is in the situation where the numbers of peaks which 
the output wave with same synchronous polarity generated, and were detected with each infrared 
detector 2a and 2b differ, what the human body moved to the duplication area 1 C of each infrared 
detector is conjectured first. Since it had become a waveform which, on the other hand, has two or 
more small peaks in the output wave of infrared-detector 2b, this had human body movement also in 
area other than the above-mentioned duplication area 1C. That is, the waveform coincidence degree 
judging means 1 0 surmises that there was human body movement also in the single area 1 B from there 
being many peaks of infrared-detector 2b. In the above-mentioned criteria situation, when there are 
many peaks of the infrared detector 2a, it is surmised that there was human body movement in the 
duplication area 1C and the single area 1A. When the number of peaks which the same [ synchronous 
polarity ] and each infrared detector 2a, and 2b detected is the same, it is surmised that it is movement 
of the human body in the duplication area 1C. When the number of peaks which the output wave from 
which synchronous polarity differs generated, and each infrared detector 2a and 2b detected is the 
same, it is surmised that there was movement of a human body by each of the single area 1A and 1B. 
[0083]Therefore, waveform judgment conditions are satisfied, and when two or more infrared detectors 
2a of each differ from the number of peaks of the output wave which 2b detected, the detection area 
discriminating means 1 1 distinguishes that it is human body movement in both duplication area and the 
single area by the side of the infrared detector which has detected many numbers of peaks. When the 
number of peaks which the output wave from which synchronous polarity differs generated, and each 
infrared detector 2a and 2b detected is the same, it distinguishes that there was movement of a human 
body by each of the single area 1A and IB. 

[0084]When constituting and using with each three or more infrared detectors, it combines one by one 
for adjoining each mutual infrared detector of every, nothing [ human-body-presence ] of each [ each 
time it combines ] of this detection area is distinguished one by one, and it is made to go, although the 
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above-mentioned explanation described the case where it used combining two infrared detectors. 
[0085]The inside of the zero cross section which includes between the zero crosses materialized 
mutually as explained above, Namely, whenever a pause of the output wave which shows a pause of 
movement of a human body is materialized mutually, The error of the phase difference of each output 
wave produced by the sensitivity differences between each infrared detector, attachment gap, etc. is 
absorbed by this materialized zero cross section. In order to compare and judge the maximum minimum 
number beforehand set to the maximum- minimum number of each output wave and synchronous polarity 
which absorbed this error, and which each output wave is stabilized most and become clear, and the 
judging standard between waveforms of synchronous polarity, The judgment resolution of a device . 
improves, it is accurate and human body movement of two or more detection area in human body 
movement in each detection area 1A and 1C, human body movement in each detection area 1B and 1C, 
or each detection area 1 A and 1B is distinguished correctly. 

[0086]Example 7. drawing 1 2 is a figure showing the example of further others of this invention, and 
shows the output wave of a common infrared detector. 

[0087]In drawing 1 2 , 23 and 24 reference voltage 21 signal generation detection threshold voltage, 68a, 
68b, 68c, 68d, and 68e express the period which avoids the zero crossing point of an output wave 69a, 
69b, 69c, 69d, 69e, and 69f, and avoids 69 f of end zero crossing points and when especially 70 avoids a 
waveform judgment for the peak (the maximum minimum) of an output wave, respectively. 
[0088]Next, operation of this Example 7 is explained with reference to drawing 12 . 
[0089]First, if the output wave of an infrared detector changes with human body movements and signal 
generation threshold voltage is exceeded, signal generation detection will be carried out by signal 
generation detection processing, and the start zero cross 69a will be detected. Subsequently, the peak 
of the output wave of 68a is detected and measurement maintenance of the peak information is carried 
out. Next, the zero crossing point of the output wave of 69b is detected. If criteria are satisfied at this 
time, according to the acquired information, processing of a peak coincidence degree judging, detection 
area distinction, etc. will be performed. Processing of processing of signal detection, peak detection, 
zero cross detection, etc; and a waveform judgment, ^ detection area distinction, etc. is performed one by 
one below. And 69 f of end zero crossing points are detected, signal detection is completed, and a 
human body movement zone is distinguished. 

[0090]However, even an end zero cross is a waveform produced when the waveform between a zero 
cross (69e) and the front end zero cross 69f carries out band pass amplification of the output of an 
infrared detector as mentioned above. 
Here, it will be called a **** return waveform. 

This Yuri return waveform was understood that detecting accuracy falls by experiment, when the 
detection area which had human body movement using the information on a **** return waveform was 
distinguished, since many time lag ingredients of an amplifier were originally contained in addition to the 
print-out of an infrared detector. 

[0091]Then, when the zero cross of the output wave of the infrared detector which criteria were 
satisfied and fulfilled this condition is an end zero cross, If the information on the waveform between the 
zero cross 69e and the end zero cross 69f in front of [ of an end zero cross ] one, i.e., a **** return 
waveform, is disregarded and the evasion standard of this information is made to reflect in a waveform 
distinction standard, This evasion standard is considered and the waveform condition formation 
discriminating means 19 comes to distinguish the formation conditions of the zero cross of each output 
wave. 

[0092]Even if the output voltage value of each output wave which is example 8. and which each infrared 
detector detected for the maximum minimum detection means 14a and 14b of Example 2 exceeds 
predetermined time in the minimum threshold width set up beforehand, when being maintained, When it 
judges that each output wave was completed and an output voltage value is maintained within 
predetermined time in the minimum threshold width set up beforehand, Time lag detection means 1 3a 
and 13b to judge that each output wave is continuing are added, If it is made for the maximum minimum 
detection means 14a and 14b to become final and conclusive the maximum minimum of each output 
wave based on the decision result of the time lag detection means 3a and 1 3b, the maximum minimum 
detection means, Even if the output voltage value of each output wave exceeds predetermined time in 
the minimum threshold set up beforehand, when being maintained, When maintained within 
predetermined time in the minimum threshold width to which it judged that each output wave was 
completed, and the output voltage value was set beforehand, after judging that each output wave is 
continuing, it comes to shift to the next operation. Since Example 2 explains, the operation after this is 
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[0093]Therefore, become final and conclusive the end of detection of the Yuri return waveform which 
removes the noise of each output wave with minimum threshold width, and is generated in the last 
waveform of each infrared rays by predetermined time, and In order to detect as each output wave 
which becomes discontinuity within minimum threshold width temporarily is continued, A human body 
detector with high reliability detected by the stable state which prevented the incorrect judgment by a 
noise, prevented detection the erroneous information which is not ended according to the last Yuri 
return waveform of each output wave, and continued each output wave is obtained. 
[0094]If this Example 8 and Example 6 are combined, even if there is always no signal of the mutual, 
output wave from each infrared detector 2a and 2b, Even if the pressure value of the output wave of the 
infrared detector of how which a signal twists exceeds predetermined time in the minimum threshold set 
up beforehand, when being maintained, The maximum minimum detection means 14a and 14b of Example 
8 judge that the output wave from the infrared detector of how which a signal twists was completed. 
Since an end zero cross is materialized and between zero crosses is always materialized by this end 
zero cross and start zero cross that were materialized, nothing [ human-body-presence ] of each 
detection area will be determined by each waveform characteristic between zero crosses of only the 
output wave of an infrared detector with another signal. Therefore, it cannot be overemphasized that it 
also comes to distinguish correctly nothing [ human-body-presence ] in each singular detection area 
that was explained in Example 6 besides two or more detection area of each. 

[0095]By the way, although the above-mentioned explanation described the case where this invention 
was used for detection of a human body, it cannot be overemphasized that it can use for detection of 
an object which emits infrared rays as other heat sources. 
[0096] 

[Effect of the Inventionjln the object sensing device constituted as mentioned above. The infrared rays 
which an object emits are detected from the detection area where a part overlaps mutually to each, The 
generation times .of the output wave of each infrared rays detected to this each maximum minimum are 
detected, And since it becomes final and conclusive, the degree of coincidence of each output wave is 
judged from thetime lag of the generation times of each of this settled output wave maximum minimum 
and the position of the object of distinction of an objective position is distinguished based on this judged 
output, By the abrupt change of inclination of each output wave which absorbed the error of the phase 
difference between each output wave resulting from the sensitivity differences between each infrared 
detector, or attachment gap, and absorbed this error according to the difference of the maximum and 
the minimum generation-times difference of each output wave, and a set-period standard. In order to 
compare the becoming [ it is stabilized most and / clear ] maximum and the minimum and to distinguish 
an objective position, it is accurate and detect the position of the object of each detection area 
correctly, and. An object sensing device with high reliability which it is accurate and detects correctly 
the object which has each infrared detector in the duplication detection area detected mutually 
especially is obtained. 

[0097]The infrared rays which an object emits are detected from the detection area where a part 
overlaps mutually to each. Detect the generation times of the output wave of each infrared rays 
detected to this each maximum minimum, and it becomes final and conclusive, Each zero cross which 
the voltage of each output wave crosses at reference voltage and each is detected, When it 
distinguishes whether each of this detected zero cross occurred twice in one of each output wave, and 
between zero crosses was materialized and a discrimination condition is satisfied from this discriminated 
result, Since the degree of coincidence of each output wave is judged from the numerals difference of 
each output wave between this materialized zero cross maximum minimum and an objective position is 
distinguished based on this judged output, The error of the phase difference between the output waves 
which originate in the sensitivity differences between each infrared detector or attachment gap by the 
time between the zero crosses materialized in this one of each waveform is absorbed, In order to 
compare the maximum and the minimum which each output wave which absorbed this error is stabilized 
most, and becomes clear and to judge an objective position, an object sensing device with high reliability 
which it is accurate and detects correctly the object in each detection area and the duplication 
detection area which a mutual infrared detector detects especially is obtained. 
[0098]The infrared rays which an object emits are detected from the detection area where a part 
overlaps mutually to each, Detect the generation times of the output wave of each infrared rays 
detected to this each maximum minimum, and it becomes final and conclusive, Each zero cross which 
the voltage of each output wave crosses at reference voltage and each is detected. When it 
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distinguishes whether each of this detected zero cross occurred twice in each of each output wave, and 
between zero crosses was materialized mutually and a discrimination condition is satisfied from this 
discriminated result. Since the degree of coincidence of each output wave is judged from the maximum 
and the minimum number of each output wave in the zero cross section which includes between each of 
this zero cross materialized mutually, and synchronous polarity and an objective position is distinguished 
based on this judged output. The error of the phase difference between the output waves which 
originate in the sensitivity differences between each infrared detector or attachment gap by the time of 
this zero cross section materialized mutually is absorbed. The maximum of each output wave which 
each output wave which absorbed this error is stabilized most, and becomes clear, the difference of 
very decimal **** synchronous polarity and the setting-out maximum, and the standard between 
waveforms of very decimal **** synchronous polarity, In order to judge an objective position [ after 
between the zero crosses which are pauses of each output wave which shows a pause of movement of 
an object is materialized mutually ], An object sensing device with high reliability which it is accurate and 
judges correctly the position of the object of two or more detection area of each is obtained. 
[0099]When the maximum minimum detection means exceeds the saturation threshold width to which 
the pressure value of the output wave of each infrared detector was set beforehand, Since it judges 
that the maximum and the minimum occurred in each output wave in middle time after carrying out peak 
shaving of this exceeded pressure value, holding within saturation threshold width and starting this 
maintenance until it ends. Since the maximum and the minimum of each output wave of undetectable 
saturation are also detectable, an object sensing device with high reliability which it is accurate and 
detects the maximum minimum of each output wave certainly is obtained. 

[0100]The time when the maximum minimum detection means is maintained in the minimum threshold to 
which the pressure value of the output wave of each infrared detector was set beforehand exceeds 
predetermined time, and it at the time. When the time maintained in the minimum threshold width to 
which it judged that detection of each output wave was completed, and the output voltage value was set 
beforehand is less than predetermined time. Since it judges that each output wave is continuing, 
minimum threshold Width removes the noise of each output wave, In order to detect as the end of 
detection of the last Yuri return waveform of each infrared rays is become final and conclusive by 
predetermined time and each infrared waveform which becomes discontinuous temporarily within 
minimum threshold width is continued further, The incorrect judgment by a noise is prevented, detection 
the erroneous information which is not ended according to the last Yuri return waveform of each 
infrared rays is prevented, and an object sensing device with high reliability which detects each output 
wave in the state where it was always stabilized is obtained. 

[0101]Sinee a waveform coincidence degree judging means judges nothing [ human-body-presence ] of 
each field based on the fuzzy rule and membership function which were set up from the peak time 
difference and gain between each output wave, The detection result between each output wave is 
complemented, in order are accurate and to judge nothing [ human-body-presence ] of each field 
correctly for the small amount of information, memory capacity is small and small size and the 
economical and reliable object sensing device by which the weight saving was carried out are obtained. 
[0102]When a discrimination condition is satisfied by the waveform coincidence degree judging means 
and the maximum minimum number of each output wave in this materialized zero cross section and 
synchronous polarity are the same, Since the degree of coincidence of each output wave is judged 
based on the maximum minimum number of the last of each output wave of this zero cross section, and 
synchronous polarity, In order to distinguish an objective position for the maximum minimum number of 
each last output wave in this zero cross section, and the small detection amount of information of only 
synchronous polarity, early and memory capacity of processing time are small, and small size and the 
economical and reliable object sensing device by which the weight saving was carried out are obtained. 
[0103]Since a waveform formation discriminating means avoids the end zero Cross of each output wave 
and distinguishes each zero cross, In order to remove the erroneous information of the zero cross 
sheep of the Yuri return waveform generated in the last waveform of each infrared rays and to 
distinguish an objective position, the reliable object sensing device which prevented the erroneous 
information of the zero cross sheep by the last Yuri return waveform is obtained. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The outline of the block lineblock diagram of the human body detector of Example 1 of this 
invention. 

[Drawing 2] The output wave situation map of each infrared detector of Example 1 of this invention. 
[Drawing 3j The block lineblock diagram of the human body detector of Example 2 of this invention. 
[Drawing 4]T he mimetic diagram showing the output wave of the infrared detector of Example 2 of this 
invention, and the situation of waveform information measurement maintenance. 

[Drawing 5] The flow chart showing the procedure of the waveform signal of Example 2 of this invention. 
[Drawing 6]T he mimetic diagram showing the situation of the maximum minimum detection when the 
output wave of the infrared detector of Example 3 of this invention is saturated. 

[Drawing 7] The explanatory view of an input-and-output system of the fuzzy reasoning of Example 4 of 
this invention. 

[Drawing 8] The fuzzy rule and membership function figure of Example 4 of this invention. 
[Drawing 9]T he output map figure of Example 4 of this invention. 

[Drawing 10]T he output wave figure of the infrared detector of Example 5 of this invention. 
[Drawing 11]T he output wave figure of the infrared detector of Example 6 of this invention. V 
[Drawing 12]T he output wave figure of the infrared detector of Example 7 of this invention. 
[Drawing 13]T he block diagram showing the composition of the conventional human body detector. 
[Drawing 14]T he time chart which shows operation of the conventional human body detector. 
[Description of Notations] 

1 Detection area 

1A and 1B Single area 
1 C Duplication area 

2 Infrared detector 

3 Amplifying means 

6 Signal detection means 

8 Peak voltage measurement holding mechanism 

9 Peak time measurement holding mechanism 

10 Waveform coincidence degree judging means 

1 1 Detection area discriminating means 

1 2 A/D converter 

13 Time lag signal detection means 

14 The maximum minimum generating detection means 

1 5 The maximum minimum voltage measurement holding mechanism 

16 The maximum minimum time measurement holding mechanism 

1 7 The number holding mechanism of the maximum pole subtotals 

1 8 The number means of zero cross detection meters 

1 9 Waveform judgment condition formation discriminating means 

20 Microcomputer 

21 Reference voltage 

22 Infrared-detector output wave 

23 and 24 Signal generation detection threshold voltage 

25 Signal generation time chart 

26 Time lag signal generation time chart 

27 Maximum 
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28 It is outbreak time very much. • 

29 Minimum 

30 The minimum generation times 

31 The maximum minimum detection time chart 

32 Zero cross detection time chart 

33 Waveform information collection processing 

34 Maximum output possible voltage 

35 Minimum output possible voltage 

36 The maximum saturation detection threshold voltage 

37 The minimum saturation detection threshold voltage 

38 The maximum saturation 

39 The maximum saturation start time 

40 The maximum saturation finish time 

41 The maximum saturation generation times 

42 The minimum saturation 

43 The minimum saturation start time 

44 The minimum saturation finish time 

45 The minimum saturation generation times 

46 Fuzzy reasoning part 

47 Fuzzy reasoning input : peak time difference Td 

48 Fuzzy reasoning input : gain Vph 

49 Fuzzy reasoning output : the degree BARA of waveform coincidence 

50 Fuzzy rule 

51 - 53 fuzzy membership function 
54, 55 output maps 

56 Boundary 

57 Infrared-detector output wave 
58-60 The maximum minimum (peak) 
61 and 62 Zero cross 

63 Infrared-detector output wave 
64-65 The maximum minimum (peak) 
66 and 67 Zero cross 

68 The maximum minimum (peak) 

69 Zero cross 

70 Waveform judgment evasion period 

71 Comparator 

72 AND circuit 

73 Decision output 

F1 Signal detection processing 

F2 Branching by signal detection 

F3 The maximum minimum detection processing 

F4 Branching by the maximum minimum detection 

F5 The maximum minimum voltage measurement holding processing 

F6 The maximum minimum time measurement holding processing 

F7 The number holding processing of the maximum pole subtotals 

F8 Zero cross detection processing 

F9 Branching by zero cross detection 

F1 0 zero cross — calculation — holding processing 

F1 1 Criteria branching process 

F12 Peak coincidence degree decision processing 

F1 3 detection-area discrimination processing 
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DRAWINGS 



[Drawing 7] 
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[Drawing 1] 




[Drawing 2] 



file://C:\Documents and Settings\sugai\My Documents\JPOEn\JP-A-H07-270546.html 



2009/10/05 



JP-A-H07-270546 - • 

ft, M 





[Drawing 3] 
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[Drawing 5] 
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[Drawing 6] 
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[Drawing 9] 




[Drawing 12] 
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